SAŽETAK

Cilj. Obziom da su prethodna istraživanja jasno pokazala da prevalenca i incidenca kardiovaskularnih oboljenja raste sa starenjem, cilj našeg rada bio je da utvrdimo potencijal redovnog vežbanja, kao jednog od najvećih modifikujućih bihevioralnih faktora rizika koji značajno utiče na niz fizioloških kardiovaskularnih faktora rizika, u ublažavanju efekata starenja na kardiovaskularni risk-profil žena.
Metod. Grupa 
INTRODUCTION
Cardiovascular diseases (CVd), a group of disorders of the heart and blood vessels, represent the major cause of death of both men and women throughout the world. about 55% of all female deaths and about 43% of male deaths in Europe are caused by CVd (1) . advances in our understanding of the pathophysiology of cardiovascular diseases have led to a reduction in CVds and related diseases, but to date cardiovascular illnesses remain among the leading causes of morbidity and mortality in the world. genetic factors and age are proven risks but other factors, such as hypertension, insulin resistance, hypercholesterolemia, diabetes, and lifestyle factors (e.g. poor diet, smoking and physical inactivity) are also important (2) . regular physical activity undoubtedly has numerous health-enhancing effects. From the early work of Morris and colleagues in the 1950s (3, 4) , via the investigations of Blair, Paffenbarger and colleagues in 1980s and 1990s (5-8) until today, numerous studies have shown a positive correlation between physical activity, physical fitness and the relative risk of a number of diseases and early death (9) (10) (11) (12) (13) (14) . These findings and results of the studies that showed biologically reasonable cardioprotective pathways provided the evidence that regular physical activity reduces the incidence of major CVd events, pointing to the physical inactivity as a major CVd risk (2) . nevertheless, the norwegian epidemiologist gunnar Erikssen asserts that "modern day humans are dying because of a lack of physical exercise" (15) .
Since the results of studies showed that the CVds increased with age (16) , and having in mind that physical activity represents one of the major modifiable behavioral risk factors which greatly affects a number of physiological CVd risk factors and improves overall CVd risk profile, the aim of our study was to assess the potential of exercise training in reducing the effects of aging on cardiovascular risk profiles in women.
SUBJECTS AND METHODS
a group of 44 female members of "Elit" fitness club (kragujevac) who exercised regularly (experimental group) and 34 age-matched women who performed no physical activity (control group) took part in this research. all members of the experimental group had been performing a mix of aerobic and strength training 3-5 times a week for more than 3 months in continuity before the beginning of the study (average duration of regular exercising: 16.74±2.86 months). Secondly, subjects were classified into 4 groups according to their age (women who were 20-30, 30-40, 40-50 and 50-60 years old). Seven out of thirteen oldest women were in menopause. all subjects were healthy, non-smokers, had no eating disorders and used no medication or supplementation. They were instructed to abstain from any physical activity 24 hours prior to testing and received the same diet 48 hours prior to testing. all participants gave a written informed consent. The study was approved by the Ethical Committee of the Medical Faculty, university of kragujevac.
The research protocol started at 7 aM. after the participants had filled in the standard medicine questionnaire, their blood pressure was measured and they were taken a blood sample from an antecubital vein. Then, measurement of body composition was performed by using an apparatus for bioelectrical impedance analysis BC-551 innerScan Body Composition Monitor (Tanita, Japan). Measurement was performed according to the manufacturer's instructions. Body weight was measured with the accuracy within 0.1 kg and body fat with the accuracy of 0.1 %. Body height was measured by means of an anthropometer and the results of the measurements were accurate within 0.1 cm.
after the anthropometrical measurement and blood sampling, the subjects had light and lean breakfast and after an hour of rest they were subjected to a maximal progressive exercise test on a treadmill Technogym Excite Jog 500 (Technogym, italy) by using Bruce's protocol (17) . Subjects were familiarized to testing procedure. The exercise test was performed until exhaustion or until the moment when subjects stated their subjective feeling of exhaustion by using Borg's Cr10 exhaustion scale of at least 8 (18) . Maximal oxygen consumption (VO2max) was determined by an indirect method by using the following equation (19) : VO2max = 2.327 (time) + 9.48.
Blood samples were taken from an antecubital vein into Vacutainer test tube. after transportation of the samples to the laboratory (in a fridge), blood was centrifuged to separate sera and red blood cells (rBCs) and plasma lipid status (total cholesterol, high density lipoprotein, low density lipoprotein, triglycerides) was analyzed by using routine laboratory protocols in the Central Biochemical laboratory of Clinical Centre kragujevac.
The statistical analysis was performed with SPSS 19.0 for Windows. The results are expressed as means ± standard error of the mean (median). The significance of the influence of the training status and age and combination of these factors (training status*age) was assessed by using Two-way anOVa and Bonferroni post hoc test. The significance level was set at P<0.05.
RESULTS
levels of cardiovascular risk factors in subjects who do and do not exercise are shown in table 1, while levels of these parameters in subjects of different age are shown in table 2.
10
COBiSS
The influence of age, training status and combination of these factors on levels of cardiovascular risk factors investigated in this research was assessed by Two-way anOVa and the results of this analysis are shown in Table  3 . it can be noticed from the table 3 that training status (exercising or not) influences only two parametersweight and aerobic capacity of subjects (subjects who exercise have lower weight and higher aerobic capacity), while age influences 6 investigated parameters -body mass index, visceral fat, aerobic capacity, total cholesterol, ldl and triglycerides. Post hoc analysis (Bonferroni) showed that: • Weight increased with aging, but statistically significant difference was found only between subjects who were 51-60 years old and subjects who were 21-30 years old (P=0.042); • Body mass index increased with aging, but statistically significant differences were found only between subjects who were 50-60 years old and: 1) subjects who were 21-30 years old (P=0.001), 2) subjects who were 31-40 years old (P=0.013); • Visceral fat percentage increased with aging and following statistically significant differences were found: 1) the oldest subjects (50-60 years old) had higher levels of visceral fat than all other groups of younger subjects (50-60 vs 21-30: P<0.001; 50-60 vs 31-40: P<0.001; 50-60 vs 40-50: P=0.005), 2) levels of visceral fat were increased in subjects 41-50 years old compared to subjects 21-30 years old (P<0.001) • aerobic capacity decreased with age and statistically significant differences were found between: 1) 20-30 years old and 41-50 years old subjects (P=0.037), 2) 21-30 years old and 50-60 years old subjects (P<0.001), 3) 31-40 years old and 50-60 years old subjects (P<0.001), 4) 41-50 years old vs 50-60 years old subjects (P=0.008); • levels of total cholesterol increased with ageing and statistically significant difference was found between the oldest subjects (50-60 years old) and 1) subjects who were 21-30 years old (P<0.001), 2) subjects who were 31-40 years old (P=0.004), 3) subjects who were 41-50 years old (P=0.023); • levels of low density lipoprotein increased with age and statistically significant difference was found between the oldest subjects (50-60 years old) and 1) subjects who were 21-30 years old (P=0.001), 2) subjects who were 31-40 years old (P=0.009); • levels of triglycerides increased with age and statistically significant difference was found between the oldest subjects (50-60 years old) and 1) subjects who were 21-30 years old (P<0.001), 2) subjects who were 31-40 years old (P=0.003), 3) subjects who were 41-50 years old (P=0.002). The combination of investigated factors (training status*age) showed no significant influence on any of investigated cardiovascular risk factors (Table 3) .
DISCUSSION
CVd risk factors can be classified as major, conditional and predisposing risk factors. The independent risk factors for CVd are hypertension, smoking, elevated total serum cholesterol and low-density lipoprotein cholesterol (ldl), low serum high-density lipoprotein cholesterol (Hdl), diabetes mellitus, and older age (19) . The additional risks, associated with increased risk for CVd, but without proven independent casual relationships are: obesity, physical inactivity, family history of premature CVd, ethnic background and psychosocial issues (19) . Elevated serum triglycerides, elevated serum homocysteine, elevated serum lipoprotein, prothrombotic factors and inflammatory markers are considered as the predisposing risk factors (19) .
Many consider physical inactivity to be one of the major environmental factors that increase the incidence of cardiovascular diseases (20) . The exact magnitude of the effect of inadequate physical inactivity in cardiovascular risk profile is still uncertain. Epidemiological studies have shown that the relative risk of developing CVd and subsequent mortality is 30-50 % lower in physically active and physically fit persons compared with sedentary individuals (21, 22) , which is addressed to the positive effects of exercise on all above-mentioned cardiovascular risk factors (23) (24) (25) (26) (27) Having in mind all the above mentioned, we tried to explore the cardiovascular risk profile of women of different age and training status. although Table 1 shows that there are differences between controls and exercisers in majority of investigated parameters, statistical analysis showed that physical activity significantly affected only two investigated parameters: weight and aerobic capacity. On the other side, 6 investigated parameters were affected by age (body mass index, visceral fat, aerobic capacity, total cholesterol, ldl and triglycerides).
Older age is a significant risk factor for both males and females. However women develop CVd much later (about a decade) than their male counterparts (16) . Women have a lower risk of cardiac events during the fertile age but this protection fades in later life. at the age of 45-54 years (menopause) women with untreated risk factors are at increased risk for CVd (1) . in addition, the age influences the risk-profile differences between men and women. Total cholesterol levels in women peak between 55 and 65 years of age, about a decade later than in men (29) . The results of our research are in accordance with this, since post hoc analysis showed that the only statistically significant difference in cholesterol levels was seen between the groups of women aged 50-60 and all other groups of younger women. This was also the case for triglycerides. Obesity appears more often in younger men (younger than 45 years) and in older women (older than 45 years) (30) . in our research the oldest women had higher body mass indexes compared to women in twenties and thirties, while levels of visceral fat started to be elevated in women older than 40.
The most important finding of our study is that although physical activity positively affected subjects' body weight and cardiorespiratory fitness, it could not prevent the effects of aging and hormone changes on a number of CVd risk factors. after the age of 40 and especially after the age of 50, women experienced significant rise of cardiovascular risk factors no matter if they exercised or not.
The results of this cross sectional research show that there is no significantly positive effect of exercise on cardiovascular risk profile of aging women. The limitation of our study relates to the knowledge about severity of exercise trainings of these women, since there are no written documents about their exercise programs in the fitness centre, but only the data about their regularity on trainings. Prospective design of the study in the controlled conditions would help in achieving the aim of our study more securely. For example, regular programmed exercise can prevent or delay adverse cardiovascular events in postmenopausal women. Further investigations of our research team may support this hypothesis.
